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School of Engineering and Applied Scicace

Institute for M'nagement Science and Engineering

i-ogram in Logistics

ANALYZING MCCRES DATA

by

Zeev Barzily

I. Introduction

The Marine Corps Combat Readiness Evaluation System (MCCRES)

cvAJluate:4 the performance of Marine units in simnulated combat. Specific

tests nave been designed to evaluate infantry anits, rotary wing and

observation squadrons, combat support elements, and combat service

support units. The present report deals with evaluating the performance

of infantry battalions as described in Volume LI of MCCRES.

A major difficulty in measuring the readiness of a military unit

results from the fact that the unit is not evaluated under real combat

conditions. It is evaluated instead while executing several exercises

representing typical operations the unit is supposed to be able to

execute. 'c avoid this difficulty it is common to replace the question
"Can the unit do Lne job?" by "How 'close' is the execution to the

doctrine." It is assumed that units which followthe doctrine closely

art likely to be able to do the job.

Methods for assessing the readincss of military units are discuisst'd

in our survey I l . In that report we conclude that the most promising
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approa-li, inll our opinion, is the data anaLysis approach. The presenl

pa per applies this approacl. In Section If v'e describe how the d.ta

are coll Lted and ill Sectic;:2. Ill and IV we propose a met hod f or

;11.1 1 yz ing data that come f .... MCCRES eval ua t ons. The analIysis ,i .l;

at helping to determine mea-z,,,es to improve the performance of batt.-,lions

in MCCRES and to determine -i,icient evaluat;or procedures.

IL. Description of the Test [or infantryUnits

Voltme 11 of MCCRES consi-, of five s'ct Lion,. Each sect ion

consists of Mission Performance Standards (MPS). The MPIS in torn consist

of tasks and each task consists of requirement.,, which are the most

elementary part of MCCRES. The composition of Volume 1i of MCCRES is

given in Figures 1, 2, 3, and 4. The only missing section in the figures

is the fifth, Section 2X - Standard Performance Tests. This section

is not discussed in the present report. We do not list the require-

ments in Figures 1-4, because they number 793. But the requirements are

classified according to the ten categories of Section III and in the four

figures we oresent the breakdown of the requirements into these ten

categories.

The requirements pose questions that, when applicable, cin be

answered either by YES or by NO. A unit scores a "YES" if all conditions

of the requirement are satistied, otherwise, it scores a NO. As an

example we list here the requirements that constitute the task 2B.I.I -

Debarkation for MPS 29B.1 - Surface assault.

2B.I.L.I - Unit prepares for debarkation:
muster personnel, inspects arms and
equipment, and issues ammunition

2B.1.1.2 - Final debarkation schedules established (KI)

21. I . I .3 - Debarkation teams report to debark stations
when called away (KI)

2B .1.1.4 - Vehicle drivers man vehicles when called away (KI)

2. 1 .1.5 - nd iv idual marines board :issiul t amphibians and
landing craft in an expeditious manner (KI)

-- 2 --
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[EGU1RENENTS
COUNTS 6Y

CATEGOR I ES

1 2 3 4 5 6 7 8 9 n

R P C P D P C F P S
E R 0 E E L 0 X R U
P E X IR L A N E 0 P

TASKS 0 P M F I N F C V E
R A U a V N a0 U R

2.A.1.1 ................. :....................... DISCIPLINE OI1 SO0 OO0OO03
2.A..2............ ....................... DISPERSION 0 0 0 2 0 0 0 0 0 3
2.A.13 ............................................... USEOFCOVER 0 0 0 2 0 0 0 0 0 3
2.A.1.4 ................... UEFOFC FLACO NT 0 0 0 2 0 0 0 0 20

PS 2.A.1 2.4.1.5 ............................................ SEC'ITY ACTIONS 2 2 0 0 0 1 3 1 0 0
2.A.1.6 ................................... RECONNAISSANCE PATROLLING 1 3 0 0 0 1 2 3 0 0

CONTINING ACTIONS 2.A.1.7 ........................................... COMBAT PATROLLING* 1 3 0 0 0 1 2 3 0 0
By 2.A.1.8 ........... RESPONSE TO ENEMY ELECTRONIC NART:ARE CAPABILITIES 2 1 3 1 0 0 0 0 0 1

WINNES 2.A.1.9 ..................... RESPONSE TO ENENY 0EICAI CAPABILITIES# 2 0 0 1 0 0 3 3 1 0
2.A.1.1O .......................... RESPONSE TO ENEMY AtR CAPABILITIES* 1 0 0 2 0 0 3 1 0 0
2.A.1.1 ............................... HANKINS OF PTSflNE OF IMI. 1 0 0 0 0 0 4 1 0 0
2.A.1.12 ........................................... CASIALTYIHNDLING 1 0 0 4 0 0 0 1 0 0

........... ......................................................................
2..2.1 ............................... NAIEIVER CONTROL 1 0 0 0 0 0 1 5 0 0
2.A.2.2 .............. RESPONSE TO DIRECTION FROM HINE EANUMATERS 1 0 1 0 0 0 I 1 0 0

* 2.4.2.3 ................................ CONTROL OF ORANIC FIREPOWER 0 0 1 0 2 1 1 2 0 0
S2.A.2.4 ......... CONTROL OF ATTADIED AND SUPPORTING FIREPOWERASSETS 0 0 3 0 2 2 1 0 0 0

WPS ZA.2 2.A.7.5 ......... ......... CONTROL OF SUPPORTIP6 NAVAL 1JFWIRE. 0 0 4 0 2 2 1 0 0 0
2.A.2.6 .......................... CONTROL OF AIR ELT')ERED FIREPOIIER# 0 0 3 0 2 1 2 0 0 0

COMMAND 2.A.2.7 .......................... LANDING ZONE CONTll. AND OPERATION 0 0 0 0 1 3 0 2 0
AN 2..2.8 ......... ......... COORDINATION OF INTELL;GENCE EFFORT 2 0 1 0 0 2 3 0 0 2

CONTOL 2.A.2.9 ................................. COMUNICATIONS COORDINATION 1 0 6 1 0 0 0 1 0 0
* 2.A.2.10 ............................. COORDINATION OF LOGISTIC EFFORT 1 0 0 0 0 1 0 0 5 1

2.A.2.11 ........... COORDINATION OF CASUALTY TREATMENT 00 EVACUATION 1 0 0 0 0 0 2 0 3 0
2.A.2.12 ............................................. REPORTSCONTROL 2 0 0 0 0 0 3 0 0 0

..................................... 0. .. .0..8..- ...... 02A.3.1 ......................... FSCO OPERATION 0 0 1 0 8 1 1 0 0 0
2.A.3.2 ..................................... FSCC MISION POEN 0 0 I O 6 0 0 0 0 0

NPJ 2.A.3 2.A.3.3 ........................................... MISSION CLEARANCE 0 0 0 0 6 0 0 0 0 0
2.A.3.4 ...................................... OFFENSIVE FIRE SUPPORT 0 0 0 0 7 0 0 0 0 0

FIRE SUPPORT 2.A.3.5 ...................................... DEFENSIU FIRE SUPPORT 0 0 0 0 9 0 0 0 0 0
COORDIMTION 2.A.3.6 ........................................ COTERFIR P RGAIMS# 0 0 0 0 5 4 0 0 0 0

2.A.3,7 ....................... TAET INFORMATION PROCESSING BY FSCC 0 0 0 0 7 0 0 0 0 0
.................................................................................................

NOTE: * DENOTES AN OPTIONAL TASK

FILU!E I SECTION Z.A: MISSION PERFOIMNCE STAIIARDS APPLICABLE TO ALL EVALUATIONS IN NCCRES

, ~ ~- _-- ...
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RESUI RE MEWT8

COUNTS 8Y
CATEGOR I ES

1 2 3 4 5 6 7 8 910

R PC P D P C E P S
E R 0 E E L O X R U
P E M'1R L A N E 0 P

TASKS 0 P N F I N F C V E
R A U 0 v N 0 U I R

.2...1.1 ........................... IAI 1 0 0 0 01 22 0 2
; t2.8,1 2.8.1.2 .................................... AISAULT CROM lIE KA 2 0 0 1 1 3 0 3 0 0

2.3.1.3 ....................................... IEIZUlE OF OBJECTIWS 2 0 0 0 1 1 0 3 0 0
SIFACE ASSAULT 2.81.4 .............................. BUILIUPOFCOhTPMERhAII 2 0 0 0 0 0 1 I 3 0

........ ......1............................. ..................................

2.3.2.1 .................................................... PLNING 1 2 0 0 0 6 0 0 0 0
2. .2.2 ........... ............ *iEPARATION 3 0 0 0 1 0 2 2

H l 2.3.2 2.3.203 ................................................ M T 0 0 0 1 0 0 1 2 0 0:2.8.2.4 ..................... o.............. AIM) INTO LANUI ZON 1 0 0 1 0 0 1 2 0 0

NELICOPT 2.8.2.5 ................................... BMlTb TIE LMIN ZIE 1 0 0 0 2 1 1 3 0 0
M NMN LT 2.5.2.8 ............................. EIZURE OF M181 O OBJECTIVE 2 0 0 0 0 0 0 3 0 0

2.3.2.7 .............. . . ............... LINKU 2 1 I 0 0 1 0 2 0 0
....... ................................................................. . ......

N 2.1.3 2.1.3.1 ................................ . .PEPARATION 2 4 1 0 0 2 0000
2.3.3.2 ............................................... 10111 COL.IE 1 0 1 0 0 0 0 3 0 0

NM)IMIT 1..3.3 ............................................. TACTICM. COLMI 3 1 1 0 0 0 0 5 0
" TO 28.3p4 ....... s ........................... AIM A 2 0 0 0 0 0 1 6 0 0: CGNtinCre 2.8.3.5 .......................................... IFTISD EkVIIT# I 1 0 0 1 1 0 2 0 0

iNOTE: # uiOTB AN OPTINAL I8 INOTES AN OPTIONAL TASK

FIGUI 2.1 ECTION 2.8: NISSION PEFOIIRMCE STAIDARDS APPLICABLE TO AIPHIBIOUS ASSAULT
AND NOI1W. COMAT OPERATIONS ASE (PART I OF 2)

4-
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8[8UIRENENTS

COUNTS 8Y
CATEGOR I ES

1 2 3 4 5 6 7 8 910

R P C P D P C E P 5
E R 0 E E L 0 X R U
F E M R L A N E D P

TASKS 0 P N F I I F C V E
R A U 0 V N 0 U I R

.. . .. . ...' .. ..... :

2..4.1 ..................................... PLiI0 0 0 4 1 0 0 0
' 2.1.4.2 ...................... ............. PREPATION 0 2 1 0 0 0 1 1 2 1

2.6.4.3 ................ ................. PRELIMINMY OPEATIONS 0 0 0 0 0 3 1 2 0 0
* 1IS2.8.4 2.5i.4MEUV FORARDOFLOD SHORTOFFINACOORDINATIONLIE 3 0 0 0 1 1 0 4 0 0

2.1.;;.5 .. ASSAULT FOM FINAL COORDINATION LINET THE OBJECTIVE 1 0 0 0 0 0 0 5 0 0
ATTCK 2.8.4.6................................................ CONSOLIATION 3 2 0 0 0 2 1 0 0

: 2.6.4.7 ......... ................ ENPLOYIENT OF TIE RESERWE 1 0 0 0 0 I 3 1 0 0
2.B.4.8 ......... ................ RESPONSE 70 COUNTERATTACK# 2 0 0 0 I 1 2 2 0 0

2.B.4.9 ................................... COMI POST DISPLACEENT 0 0 0 2 1 1 0 0
. I .... . ........................................................................

2.8.5.1 ...................................... FLAMING 1 3 0 0 0 4 1 0 0 0

2 B.5.2 ................................... PREPARATION 0310011000
" PS 2.8.5 2.8.5.3 ............................... NAIEUVER IC LINE OF DEPARTUIE 0 0 0 0 0 0 3 1 0 0

2.B.5.4NNEUVR ETNiEENTHELOD AM THEPROABLELINEOFDEPLOYMENT 1 0 1 1 0 1 1 4 0 0
NIGHT ATTACK 2.83.5 .......................... ASAULT FRO PLD THROUD OBJECTIVE 1 0 1 1 0 0 0 3 0 9

2.3.5.6 ................... CONA0IATIONANHI ENTOFTHERESERVE 2 1 0 0 0 4 1 0 1 0
2.8.5.7 ............................. NIGHT CON POST DISPLACEMENT# 1 0 0 1 0 3 1 1 0 0

............................................................. ...........2.8..1 ................... . ............ .. ..... PLNING 1 2 1 0 0 7 0 0 0 0
S2.4.6.2 .................................. ORGIZA TION OF THE fOUND 0 2 1 1 0 4 1 0 0 0

" PS 2.3.6 2.6..3 ............................... ACTIONS FORIMD OF THE FEBA* 2 0 0 0 2 I 5 0 0 0
2.4.8.4 ......................................... ACTIONS ONTHEFEWMe 1 0 0 2 0 1 0 2 0 0

DEFENSE 2.0.6.5 ............................... ACTIONS fITHIN THE POITIONII 1 0 0 0 0 1 3 0 0
2..6.6 ................................. lMMTTW. 3000021220

......................................................................
2.3.7.1 .................... ................ ePLANhIN I 1 0 0 0 4 0 0 0 0

S. 2..7 2.3.7.2.................. ................. PREPARATION I 1 0 0 0 3 0 0 3 0
2.3.7.3 ........... ......................DELAYIN ACTION 3 0 0 0 0 1 0 6 0 0

RET-RE 2.3.7.4 ............................. WITHIUWLiiR ENEYPESSUE 2 0 0 0 I 2 0 3 0 0
OERATION" 2.3.7.5 ........................... NI1URAINM ITUIT EFENY PREEN 2 0 0 0 0 3 0 4 0 0

2.9.7.6 ................................... RETIUENNT 2 0 0 0 0 3 0 1 0 0

NOTES: # DEiTES AN OPTIONAL MPS f DENOTES AN OPTIMAL TASK

FlGURE 2.2 SECTION 2.X: NINION PERFORMANCE STAARD APPLICABLE TO AMPHIBIOUS ASSAULT
AN NORMAL COIAT OPERATIONS ASNORE (PART 2 OF 2)

-5-
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REiUIRENlENTS

COUNTS BY

CA TEGOR I ES

1 2 3 4 5 B 7 1 910

R P C P D P C £ P S
E R 0 E E L 0 X R U
P E M R L A N E 0 P

TASKS 0 P N F I N F C V E
R A U 0 y N 0 U I R

.......................................................................................... ,.....
2.C.1.1 ................................................... PLANING 1 2 0 0 0 4 0 0 O 0

IS2.C.1 2.C.1.2 ................................... . PREPRTION 0 1 1 0 0 0 0 2 0 2
* 2.C.1.3 ......... .............. TAWSND INFANTRYuSMEAXIS# 2 0 0 0 0 2 0 5 1 0

TAII-INFANTRY 2.C.1.4 ........ ........ TANKS A INFANTRY IN CO MEINGI AlXEl 2 0 0 0 1 1 0 7 0 0
: OFERTIO5 2.C.1.5 .................................. TAINS SPPORT BY FIRE OILY# 2 0 0 0 0 1 0 3 0 0

.................................................................................................
S NPS 2.C.2 2.C.2.1 ......................................PNNING 1 1 0020000

' EICHiIZD 2.C.2.2 ....................... ............ PEPARATION 0 4 0001200 0

OFATIONi 2..2.3 ............................................ M UNTEDANE 2 0 0 0 1 2 0 4 0 0

2.C.3.1 ................................................... P ANNIN 1 2 0 0 1 4 0 0 1 0
Nvl 2.C.3 2.".3.2 ................................................. PREPATION 0 3 1 0 0 1 0 0 1 0

2.C.3.3 .............................. ISOLATION OF THE BUILT UP AREA 2 0 0 0 1 0 0 2 0 0
MILITARY IPEIATIONS 2.C.3.4 ............. SEIZUIE OF AN INITIAL FOOTHOLD IN BUILT UP AREA 1 0 0 0 1 0 0 2 0 0

IN 2.C.3.3 ... ,ADVANCE TIGH BUILT UP E AN EJECTI OF ENMY FORCE 1 0 0 0 0 0 0 7 0 0BUILT UPMEAS# 2..3.6 ............ AWINPTION#OFTHEDEFENSINABUILT UPAEA 2 0 1 0 0 6 1 1 0 0

NPI 2.C.4 2.C.4.1 .................................... PLANING ADM PREPARATION 1 3 0 0 0 4 0 0 0 0

EVACUATION 2.C.4.2 ......... ............. INITIAL SCENIM OF EAE 3 0 0 0 0 0 2 0 0 0
OMTII6 2.C.4.3 .SECIRITY ESPOIBILITIES FOR THE EVACUATION CNTROL CENTER 0 0 0 0 0 1 2 0 0 0

.......................................................................................................... "II
2.C.S.1 ...... ........... LLI X X X X X X X X X X

2.C.3.2 ................................................. PREPARATION X XX X X X X X X X
2,.5.3 ....................................... COMPTOFOPERATION XX X X X X X X X X
2,CSX4 ........................................... rASK ORGANIZATION X X X X X X X I X X
2.C.5.5 .......................................... EME OF MNEW X XX X X X X X X X

NPS2.C.3 2.C.5,6 ...................................... SHIP TO SHOREMOVMENT X X X X X X X X X X
2.C.3.7 .................................. APPROACH TV RAID OBJECTIVE X XX X XX X XX X

AMPHIBIOUB RAID# 2.C.5.8 ............................... ASSAULT ON TOE RAID OBJECTIVE X X X X X X X X X X
2.C.5.9 .......................... RETIIENT TO THE EXTRACTION POINT X XX X X X X X X X
2.C.5.10 ................................. RIEEARIATION X XX X XX X X X X
2.C.5.11 ..................................................... DEBRIEF X X X X X X XX x x
2.C.5.12 .................. SPECIAL CONSIDERATIONS FOIR NIGHT OPERATION X X X X X X X X X X

.............................................................................................................

NOTES: ENOTFi AN OPTIONAL MPS f DENOTES AN OPTIONAL TA

FIGURE 3 SECTION 2.C: MISSION PERFORMANCE STANDARDS APPLICABLE tO SPECIALIZED COMBAT OPERATIONSI

-6-
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CO0U NT S IDY

1 2 3 4 5 6 7 89 510

R PC FD PC E PS

.......................................................................

2.0.1.1 .......................... INITIAL. FLAMING P011CEDURES 1 2 00 0 600 00
2.8.1.2 .............................. SCHEE OF NflIUER 0 00 0080 00 0 0

UPS 2.1. 1 2:3:1:3.................................... LMIU PLAN 0 0 000 70 00 0
2D.4................................FitE hIPFORT FLMING 0 00 0 800 0 0 0

ANFIIIOUm 2.3.1.5 ............................ £u7ELLzGME FLAIN I 1 0 0'50 00 0
1AT 2.1.1.6 .......................... CONuSNCATIOS FLAING 01 60 0 10 0 0 0

2.0.1.7 ......................... LNWWLUEL Fl.LIo 00a060000

2.3.1.9 ......................... ...... 8hATAl LAN* 0 0 0 0 0 6 0 0 0 0
.............. .. 1. ................................... ..... AS.........0..0.0.0..0.6..0.0....0

m2.2 2.21........................................ATO ........ 0 02

mzTaz 2.1.2.2 ........................... EPMESAT FOE 1 1 0 0 0 1 0 0 0

FN 2.1.2.3................................ NMNET To POE 0 1 0 0 0 0 1 0 5 0
WN$I3IIIAAIT# 2.3.2.4 ........................ai.......... .... LDING 1 0 0 0 0 0 0 3 2 0

W8 2.1.3 2.3.3.1 ........................... ........ TWAIT 0 70 00 10 0 ; 0
:EA TIMN # ENMA. 2.3.3.2 ...................................... RHERA 0 5 1 0 0 3 0 0 0 0

..................................................... ~5........................ I...

NOTE: . inuim 0 OPTIMALNIPS # ENOTES AN OPTIMAL TAX

FIN1K 4 SECION 2.9: NISION FERNANC ITAMARK APFLICAILE TO WSRATIONAL ACTIONS DEEDENT UPON OUTSIDE ASSETS#

-7-
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2t..1.6 - Indentifying boat paddles diq-!:iyed

2B.1.1.7 - Radio sile .c. waintained until LOD crossed

unless CATF specifically authorizes easing
of EMCON

2B.I.I.8 - Unit reports crossing of LOD to high HQ.

In mai.y cases there are Ke; Indicators (KI) for the evaluators which

list specific items and pr2cise details neces.sary for a score of YES;

these introduce considerable objectivity and uniformity.

Thioughout this report we refer to the sections, missions, tasks,

and requirements as elements belonging to level 1, levei 2, level 3 and

level 4, respectively. As explained earlier, each element in level i

(i = 1, 2, 3) consists of several elements in the (i+l)st level. The

elements in the (i+l)st level will be designated as the partition of

the element. The relative importance of the elements of a partition is

reflected by the weights assigned to them. For example, the four tasks

of MPS 2B.1 - Surface assault, see Figure 2.1, have the weights 40,

100, 100, and 70, respectively.

The evaluation process starts with the determination of the

applicable elements. This determination is necessary since evaluating

all MCCRES elements in a single exercise would require such a long pcriod

of time and so many resources as to be impractical. If the applibable

elements are carefully selected, then an accurate picture of the state

of readiness of a unit can be obtained even though some elements are

omitted. After deciding on the applicable elements then, the weights

of those elements are normalized. For example, if 2B.1.l, 2B.1.2,

and 2B.1.3 are applicable and 2B.1.4 is not, then using the nonnormalized

weights given earlier yield the following respective normalized weights

40 100 100
240 46 240

-8-
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Finally, we obtain an absoluite weig,,ht for each applicable requirement

of an evaluation by multiplying its normalized weight by the normalized

weights of its task, MPS, and section. By following this procedure the

sum of the requirement's alsolute weights equals unity. The evaluation

score is defined to equal the sum of the absolute weights in which the

unit obtained a "YES."

As indicated earlier, the first phase of an evaluation is the

determination of the applicable parts. Some parts must be appl ied

whenever an evaluation is conducted while others are optional and are

to be 6elected by the units command. In Figures 1-4 we indicate

the optional and compulsory parts of MCCRES. (The next section includes

a discussion of the determination of an evaluation's applicable parts.)

Deciding not to apply a part means that all related parts in lower levels

become Not Applicable (N/A). Sections C and D, for example, are optional.

Thus, if Section C is chosen to be N/A in an evaluation then all of the

Mission Performance Standards, Tasks, and Requirements related to C

become N/A. I, on the other hand, it is dec-ded to apply Sect ion C,

then C2 is compulsory but Cj, C3, and C4 are optional. Examinin)., Figures

[-4 we find that the compulsory parts of Volume I] constitute about

50 percent of the total number of requirements.

The second phase of an evaluation is the evaluators' briefing.

The evaluators are usually officers whose battalions are to be evaluated

in the near future and this experience with MCCRES helps them to prepare

for their evaluation. In the briefing the evaluators are assigned to the

unit's components and are informed about the applicable parts of MCCRES.

They are also instructed how to observe the details of the battalion's

performance and how to decide on the YESs and TOs.

The next phase is the simulated combat. While the unit is

executing, the evaluators take notes and decide on the scores. The

evaluators' task is very tedious since they have to pay attention to

numerous aspects of the execution and have to make many quick itudgmunts.

-9-
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Wln t it- si mu I at ed ,ombbaL is over, t li, eva I uatos gather and

tinder the supervision of the senior evaluator they decide on a common

score for each requirement. This score reflects the overall performa'ce

of the battalion. The common scores then yield the evaluation's score.

Ill. A CaLtorization of MICCRES Requirements

The YESs and the NOs of an evaluation contain considerable

information concerning the weaknesses and the strengths of the battalion.

The difficulty in analyzing the data is due to the high dimensionality -

several hundred requirements. To overcome tais difficulty we initiated

classifying all the requirements according to a set of mutually exclusive

and exhaustive categories. A preliminary set of nine categories was

suggested by us and a tenth category was added through an audit by

instructors at the Infantry Officers Course, hasic School. The ten

categories, where the numbering has no special significance, are ns

follows.

I. REPORTING to higher levels of command

2. PREPARING for operations

3. COMMUNICATING (including Communications SOPs)

4. PERFORMING as Marines (discipline, dispersion, camouflage
concealment, using weapons, and so on)

5. DELIVERING supporting fire

L. PLANNING of operations

1. CONFORMING to doctrine

8. EXECUTING operations

9. PROVIDING combat service support (inc Ldding medical ;%upport)

10. SUPERVISING required actions of individual Marines.

Each category corresponds to a vital aspect of the unit's performance

- 10 -
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during the evaluation and each requirement i.; to be assigned tu th( single

category jud.ed to most f l,;e1y fit the most ess;cntial l eatore '1 the

requirement. 'The above categories are chosen so tha t they not oifly m.kv it

possible to classify the r quirements but so that they correspond to speci.ll

areas for training and remcdial actions whie'. can be used to improve combat

read iness.

We now explain in some detail the meaning of the ten categories. In

general, commands of units are mainly evaluated by the following categories:

6(Planning), 2(Preparing), 8 (Executing), i(Reporting), 7(Conforming),

and IO(Supervising). The performance of individual Marines is evaluated

by 4(Performing) and the performance of some special groups is evaluated

by: 3(Communicating), 5(Delivering), and 9(Providing).

Performance of the Command

Let us consider the six categories that mainly evaluate command.

The first is 6(Plannin_ of operations). This category deals with the

question: flow well are the operations planned" Examples are

2A.1.5.4 - Patrols not dispatched on repetitive or
stereotyped routes

2B.4.8.5 - Reserve is positioned to assist forward elements
in containing any penetration

2B.6.1.3 - Staff coordination lAW FNFr 3-1; emphasis:
organization of the ground. integration of

fire planning, security operations, and
intelligence collection

2B.6.2.2 - Machine guns are positioned to deliver

flanking interlocking grazing fire from
mutually supporting positicas.

The next is 2(Preparing for operations). Preparations start after some

phases of planning have been completed. Preparations include issuing

orders, rehearsals, and accomplishing some other preliminaries. Examples

are

2A.1.5.5 - Marines assigned to security actions

thoroughly briefed and inspected

-I11 -
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2A.1.6.2 - JInii tI p;IIrol i.s alcrted a minimun ot four

hours prior to patrols

2B.2.2.1 - Individual Marines and their equipment
inspected

2C.3.2.4 - Small unit leaders in assa,,lt elements
conduct rehearsal of specialized techniques
required (LI).

Next is 8(Executing operations). These requirements measure the leader-

ship of the unit's command and the teamwork. Examples are

ZA.2.1.2 - Unit exercises control over maneuver of
subordinate elements (KI)

2B.L.I.3 - Debarkation teams report to debark stations
when called away (KI)

2B.4.3.6 - Assault elements move into attack positions

2B.2.3.3 - Speed and momentum of movement maintained

2C.3.6.]0- Attacking enemy forces halted and ejected
from built up areas.

Next is i(Reporting to higher levels of command). Included here are

acknowledgments of receiving orders, reports on progress of operations,

and rep,'rts on information obtained about the enemy. Examples are

2B.4.4.7 - Bypassed enemy units reporied by assault
elements

2B.4.8.1 - Security elements report erenty counter-

attack preparations

2B.4.8.4 - Unit reports counterattack Lo higher IQ

2B.t.5.6 - Seizure of objective reportd to higher HQ

Next is 7(Conforming to doctrine). Examines the technical knowledge

of the command. These requirements are normally easy to satisfy provided

- 12-
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the conmind does not forgot (or overlook) them. Examplies are

2,. 1.9.2 - Unit his an alarm system for gas or other
chemici I attack

2A.2. 1. I - Unit his and uses an opera Jon SOP

2B.5.3.1 - Security element provides guides to lead

assault elements to LOD

2C.4.2.2 - Marines who make the initial contact immediately
begin screening evacuees into categories (KI).

Last is 10(Supervising required actions of individual Marines). Require-

ments here are satisfied through observation and appropriate direction.

These are usually provided at company commarder or lower levels. Examples

are

2A.I.1.2 - Weapons maintenance discip'ine

2A.1.3.2 - Halted elements do not remain in exposed
locales, moving immediately into nearest
cover.

Performance of Individual Marines

Here the requirements concern how well the Marines, as individuals,

are prepared to execute their jobs. All are classified under 4(Performing

as Marines). Principal concerns are discipline, dispersion, camouflage,

concealment, using weapons, and so on. Examples are

2A.I.10.4 - When attacked, Marines, including officers
and NCOs, react by taking cover

2A.2.]0.5 - Unit keeps stockpiles of material and
ammunition dispersed

2B.2.4.1 - On landing, Marines deplane quickly and

safely and disperse as helicopters lift
out of zone

2B.4.5.2 - Assault elements deliver heavy volume ot

fire as they close on objective.

-13 -
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Three cat ego ries tai I I tinder th1)is hee ,d ing. The first is

i (Conuun i ciny). TheWe -equ iremen ts deal 1 Wi h t he prro rmanc e of thIe .
teukfli in charge of the opt-ra tion (it the radio and wire' ('(Ymunicat ions.

The qae st ion is: can the units properly transmit the required informa-

tion? Also included are communications SOPs. :ixamples are

2A.1.8.1 - All radio nets specified -is covered circuits
in the communications pIon operate in the
covered modes

2A.2.2.3 - Unit enters tactical and conand nets of
higher HQ

2A.2.7.4 - LZ communications provide positive control
of inbound and outbound holicopters (KI)

2A.31.2.1 - FSCC communications are fintioning (KI)

The next is 5(Delivering suportjjjire). This category evaluates the

entire performance of the supporting fire units. Examples are

2A.3.2.3 - Routine calls for fire are monitored, recorded,
and plotted

2A.3.6.1 - Counterfire priorities are ncluded in tire
support planning

213.1.3.3 - As soon as direct support irtillery is
emplaced, FO's with lead elements direct
fire against appropriate t, rgets

213-4.8.3 - All ava ila blIe f ire suppor t er ip loyed aga inst
countcrai L tac k.

Last is 9(Provid ing combat servicespport) . The performance of the

logistics and medical groups is evaluated here. Examples are

2B.1.4.4 -Emergency resupply capability retained as
material is staged ashore (RI)

-14-
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2B.4.2.6 - Vehicles checked for fuel state and rt'tIueld.

2B.0.6.9 - Immediate action taken Zo reconstitute supply
and ammunition levels prescribed for the

position in the defense oLder

2C.3.2.3 - Specialized equipment issued (KI).

The following table gives some indication of the relative

importance of the ten categories. (See Fik-ures 1-4 for more dttai!s.)

Table 1: The relative importance of the ten categories.

Percentage

Categories Number of number of Weight
of requirements of

Requirements under this Category Category

1. REPORTING 105 13 5

2. PREPARING 81 10 7

i. COMMUNICATING 48 6 7

4. PERFORMING 29 4 9

5. DELIVERING 78 10 17

6. PLANNLNG 167 21 14

7. CCNFORMING 81 10 11

8. EXECUTING 144 18 19

9. PROVIDING 41 5 5

10. SUPERVISING 19 3 6

TOTAL 793 100 1 O0

From general considerations it would be desirable to avoid using categories

in which very few requirements appear (because this would tend to indicatc

that such categories were relatively unimportaat) or in which too many

-15 -
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appear (because this would indicate that there might he dtiplication of

concepts or that potential information was being lost through excessive

aggregat ion).

A computer program has been written to do the following.

(1) Calculate evaluations scores

(2) Repeat the above calculations under the change
that all requirements are given equal weights

(3) Compute categories scores. (Total weights of YESs
divided by total weights of applicalble requirements.)

The computer program was run with data of 13 evaluations. The Not Appli-

cable (N/A) parts of these evaluations are given in Table 2 and the

results ot the computer runs are shown in Table 3. The mean score of

category, the right-hand-side column of Table 3 is simply the mean of

the scores of the category in the 13 evaluations. The unweighted scores

are the scores obtained when it is assumed that all applicable require-

ments have the same weights.

Examining the results of Table 3 we realize that Category

4(Performing as Marines) scores 70 on the average, which is lower than

the others. It is also interesting to note that Category 5 scores 93

on the average, which is better than the others. Each of the units has

its weaknesses and strengths. Unit Number 1, for exampl,, was weak in

Categories 4 (60.0%), 8 (69.8%), 9 (69.1%), and 10 (67.67). Biut this unit

p,2rtormed very well in Categories 3 (100%), and 6 (93%). [rie results

shown in Table 3 indicate that all units have their strengths and

weaknesses, and thus calculating these scores can help in planning ol

remedial training.

- 16 -
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Tayl v 2: list ot N/A Sections, MPSs, and Tasks in 13 Evaluations.

Number of
Set kpplicable List of N/A Parts

No. Requirements

1 610 84.9, B5, 86.4, B6.5, 86.6, 87.3, 87.4, B7.6, 1I1, C3

61/ B5.7, B6.3, 86.4, 87.3, 67.4, B7.5. B7.6, CI.4, C1.5,
C3

78 BI, B2, B3.2, B4.8, B3, B7, C, D

4 488 3 AI.7, A3.6, B3.2, B4.S, B5, B6.4, 86.6, B7. 5, 87.4,

IC1, C3, D

'542 B2.3, B3.4, B3.5, 84.8, B5.6, B5.7, 86, 87.3. 1'7.4,
B7.6, C1, C3, D1.9, D2, D3, D4

6 434 B2, B3, B5, 87, C1.4, C3, C4, D

484 AI.9, AI.10, A2.5, 83, 84.9, 1;5, S6.4, 8.5, B6.6,
B7, C, D4

S48() Al.8, A1.9, A .10, A2.5, 81, B6. 3. 10.4, 116., 1.6.6,
B7, C1, C4, D

9 T66 B1, 83.5, 85.7, B6.6, 97.6, C3, C4, D

10 )92 Al.7, B2.7, B5, 86.3, 16.4, 87.3, 87.4, B7.6, ('1, (A,
D2.2, D2.3

1 1 24 6 A1.4, AI.7, AI.8, Al.10, AI.1l, AI.12, A2.2, A2.3,
A2.4, A2.5, A2.6, A2.7, A2.10, A2.11, A2.1.). At.-,
A3.3, A3.5, A3.b, A1.7, B1, 82, B1, B4.7, 114.8, 14.(),
B5.6, B5.7, 86. 87, C], C2, C4, 1)

I' 1, A2.5, 81, 83, 85, 87, (A.4. Cl, C4, I

II 281 AI.0, A2.4, A2.5, A2.6, A2.1, At, I, 1.2, 11, W'./,L 84.9, 85, 86.5, 87, CI.'4, C3, C4, I

-17
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Table 3: C')tegories scores (,1 13 Evaluations;.

Evaluation Number

* ~Scores -- I----- --

of 1 3 4 5 6 7 8 9 10O 11 12 13

Cat. I 8 '1 98 89 70 90 94 41 86 85 100 10( 97 87

Cat. 2 83 95 64 81 100 34 77 76 100 88 90 81

Cat. 3 10(0 90 89 76 93 68 94 86 97 88 42 82 71 83

Cat. 4 60 74 46 87 86 93 71 36 96 76 54 69 68 70

Cat. 5 81 94 82 97 96 92 99 77 li0 90 100 97 100 93

Cat. 6 93 91 80 93 95 92 96 52 84 79 99 90 1(0 88

Cat. 7 82 77 83 87 88 94 94 54 90 73 75 87 93 83

Cat. 8 70 98 90 94 93 91 90 76 87 89 99 39 96 89

Cat. 9 69 76 89 99 79 100 94 26 el 74 100 97 100 84

Cat 10 68 81 84 100 90 100 74 69 100 100 100 73 72 85

Eval ua-

t ion

Score 80 89 80 91 87 91 90 61 91 83 87 87 88 85

Weighted
Score 8 93 85 94 87 9361 90 87 97 89 92 88

- 18 -
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IV. Using MCCRES Data for Planning tLhe Training and Testing Programs

The key assumption in this section is that requirements belonging

to the same category pose similar demands on the unit's components and,

thus, have the same proba-ility of scoring a YES. This assumption

is rclated to but not implied by the definition of the categorization.

We e-:amine the feasibility of this assumption in two ways. First we

compare MPS category sco,-es to evaluations categories scores in several

evaluations. The results are given in Table 4. (The numbers in

parentheses in the table are the numbers of the MPS requirements

belonging to the given category.) We then examine the effects of

reducing the number of applicable requirements on the evaluations and

categories scores. We use the 13 evaluations of Table 2 and for each

evaluation we ran three cases in which some of the optional applicable

parts were removed by assigning them as N/A. A description of the 39

cases and the results of the computer runs are given in the appendix.

The results are summarized in Figures 5 and 6. in all cases examined,

we observed that the categories scores came close to the original

categories scores. This observation indicates that our assumption

is reasonable.

The data in Table 4 and in Figures 5 and 6 strongly suggest

that the number of applicable requirements can be substantially

lower than 793 while the category scores still remain precise.

rhis result is important because the evaluation of a battalion on

all requirements would require substantial resources. Note that only

about 50 percent of the requirements must be applied whenever an evawLua-

tion is conducted, while the others should be chosen according to the

expected ceployment of the unit and the available resources. The second

result is related to the determination of a training program and is

discussed in the remainder of this section.

Several factors such as the available budget, the length of the

training period, and possible future deployment should be taken into

- 19 -
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Table 4: Some MPS category scores compared to evaluation category scores.

Category Number

Evalua-

tion Scores
Number of 1 2 3 4 5 6 7 8 9 10

I MPS 2.A..| 82 44 100 58 - 100 72 31 67 80

(11) (9) (4) (19) (0) (3) (13) (13) (3) (10)

Entire 86 83 100 60 81 93 82 70 69 68

Evaluation

2 MPS 2.A.2 100 - 100 100 100 100 89 100 100 100

(9) (0) (20) (1) (8) (10) (18) (9) (10) (3

Entire 91 95 90 75 94 92 77 98 75 81

Evaluation

3 MPS 2.A.3 - - 100 - 77 67 100 - -

(0) (0) (2) (0) (44) (3) (1) (0) (0) (0)

Entire 98 65 90 46 82 80 83 90 89 85

Evaluation__-

4 MPS 2.B.I: 100 100 100 - 50 100 80 100 100 100

(8) (6) (1) (0) (2) (8) (5) (14) (2) (1)

MPS 2.B.6 100 75 100 100 100 100 100 - -

(3) (4) (2) (1) (2) (1) (4) (0) (0) (0)

Ent ire I
En tui r e n89 Pi 76 87 97 94 87 94 99 100
Eval2uation

-20 -
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account when a training program of a Marine Uit is determined. For

example, it may be desired to train a unit under severe budget constraints

for a helicopterborne assault. Then it may be useful initially to train

the unit to execute lower cost but related MPSs and only later to begin

execution of the more expensive helicopterborre assaults. Another

example might be that one wants to train a unit for the execution of

a night attack. There the question could be: how can some daytime

MPSs be selected that can also serve to train the unit for night

attacks? We are interested therefore in a method for measuring

"distance" Letween MPSs. Namely, two MPSs are considered to be

"close" if they require similar efforts from a unit's components so

that training for either one will also improve the performance of the

other.

To be able to measure distance between MPSs we define the

composition of an MPS as the distribution of the number of its

requirements among the ten categories. (We prefer to calculate the

distribution of the number or requirements rather than the distribution

of their weights because of mathematical convenience, but the results

do not change much if the second alternative is taken.) Table 5

presents the composition of the MPSs. We explaLn the entries of the

table by explaining those of the first row. The number 90 in the

final column indicates that MPS 2.A.1 contains 90 requirements: twelve

percent of them belong to category 1 (11 requirements), ten percent

belong to category 2 (9 requirements), and so on. We see that MPS

2.A.1 contains the smallest (17). Some MPSs contain requirements

belonging to many categories, 2.D.3 for example. Now, define the

distance between the composition of two MPSs as the sum of absolute

deviations between their composition entries. Fc'r example, referring

to the data in Table 5, we calculate the distance between the composi-

tion of 2.A.] and 2.A.2 as the sum of absolute values

112-I01+[I0-0[+15-231+121-i[+[0-91+13-III+120-211+[15-101+[3-III+[II-41

=2+10+18+20+9+8+1+5+8+7

-82.
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Table 5: (omposition of th1e MI'S.

Ca-t - a.-( ~ .Ct
MPS Cat. Cat. Cat. Cat. (at. Cat 1 Cat. Cat. Cat. Cat.. No. of

1 2 3 4 5 6 8 9 10 lRequirements

2.A.1 12 10 5 21 0 3 20 15 3 11 90

2.A.2 10 0 23 9 11 21 J0 11 4 88

2.A.3 0 0 3 0 86 9 2 0 0 0 56

2.B.1 22 0 0 3 6 16 9.5 28 9.5 6 32

2.B.2 15 13 2 4 1/4 4 1/4 20 7 26 4 1/4 4 1/4 46

2.B.3 23 15 8 0 2.5 8 2.5 4i 0 0 39

2.B.4 18 9 2 0 3 21 16 26 3 2 66

2.B.5 12 14 6 6 0 26 16 18 2 0 50

2.B.6 15 10 4 6 4 29 15 13 4 0 52

2.B.7 24 4 0 0 2 34 0 30 6 0 47

2.C.1 18 8 3 0 3 20 0 43 0 5 39

2.C.2 13 27 5 0 5 23 9 18 0 0 22

2.C.3 16 12 5 0 7 25 2 28 5 0 43

2.C.4 25 19 0 0 0 31 25 0 0 0 16

2.D.1 3 6 10 0 13 62 0 0 6 0 63

2.D.2 7 26 4 0 0 7 11 11 34 0 27

2.D.3 0 71 6 0 0 23 0 0 0 0 17

- 24 -
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This form of distance is often used and it has useful mathematical

properties. The distance between two MPSs varies from 0, where they have

the same composition, to 200 (where they do not have any categories in

common). The choice of this distance function is logical if all catego-

ries are equaiJy important and if any two deviations of x percent are

as meaningful as one deviation of 2x percent. Table 6 presents the

distance between each pair of the 17 MPSs of Volume II of MCCRES. The

numbers in the parentheses are the distances between the MPSs. We

realize that some MPSs have many close MPSs, 2.B.], 2.B.2, for example,

while others like 2.A.3 and 2.D.3 do not.

V. Summary

In the present report we have described MCCRES and some analysis

performed on MCCRES data. We feel that MCCRES has the following merits.

(a) Most requirements are requests for descriptive

data and not for judgments. Judgments were
previously made by defining the requirements
and assigning weights.

(b) The details of the doctrine are given and

interpreted in the requirements, thus
avoiding the possibility of being mis-
interpreted or forgotten by the evaluators.

(c) The execution of most requirements consume
short time periods and thus the evaluator's

memories are not overburdened.

(d) Assigning a score of a YES or NO is easier
than assigning scores on any other scale.

(e) 'he set of requirements exhausts the d2tails
of the executions.

- 25-
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The merits described above help the evaluators to assign objective

scores.

The analysis of the ev-iluations data ha three objectives. The

first objective is to determine the weaknesses and strengths of the

evaluated battalions. We rea-h this goal by calculating categories

scores. These scores can help determine remedial actions; for example,

to improve a poor performance in category 6 (Planning) it may be efficient

to train rhe Marines involved in planning by assigning them several

operations to plan. The second objective is the examination of the

sensitivity of the scores to the number of applicable requirements.

Here we observe that reducing the number of app3.icable requirements

to about 60 percent yields scores which are fairly precise. The third

objective is the determination of close MPSs. Here we define a measure

of distance between MPSs. We believe that close MPSs, according to

the proposed measures,require similar efforts from units' components

and thus training for an MPS will improve the performance in all MPSs

that are close. As we obtain more MCCRES evaluation data we will

be able statistically to test our findings in objectives two and three.

- 27 -
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11 BARZILY, Z., W. H. KARLOA, AND) S. ZACKS (1979). Survey of

approaches to readiness Naval Res. Logist. uart.

21-31, (1979).
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The sensitivity of evaluations and categories scores to reductions of

the number of applicable requirements.
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Table A.2: Evaluations and Categories Scores in the Cases
Described in Table 7.

(The first case in each evaluation set contains only compulsory items)

Score of Category No. Set No. 1 Case I Case 2 Case 3

1 86 84 85 87
2 83 76 84 7t
3 100 100 100 100
4 60 69 60 68
5 81 79 80 81
6 93 93 93 96
7 82 71 79 76
8 69 80 65 76
9 69 66 69 67

10 69 68 69 68

Evaluation score 80 79 78 81
No. of No's 92 55 75 70
No. of applicable 610 334 429 529
requirements

Score of Category ilo. Set No. 2 Case 4 Case 5 Case 6

1 91 85 89 89
2 95 93 94 9]
3 90 85 88 88
4 74 76 74 76
5 94 94 94 94
6 91 99 89 88
7 77 97 76 78
8 98 99 98 99
9 76 67 71 71

10 81 80 80 80

Evaluation score 89 90 87 87
No. of No's 47 26 39 37
No. of applicable 677 368 510 512
requirements
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Score ol Catcgory No. Set No. 3 Case 7 Case 8 Case 9

1 98 97 97 97
2 64 ;'5 66 64
3 89 88 89 89
4 46 49 47 41
5 82 82 82 81
6 80 79 79 85
7 83 70 18 82
8 90 9b 86 93
9 89 88 89 88

to 85 84 85 84

Evaluation score 80 79 79 8i
No. of No's 56 41k 53 48
No. of applicable 378 256 313 347
requirements

Score of Category No. Set No. 4 Case 10 Case 11 (ise 12

1 89 88 87 93
2 81 65 77 82
3 76 72 76 76
4 87 86 87 87

5 97 97 97 97
6 93 100 95 100
7 87 85 84 93
8 93 91 93 94
9 99 100 100 100

10 100 100 100 100

Evaluation score 91 90 90 93
No. of No's 30 22 27 23
No. of applicable 488 334 398 443
requirements

Score of Category No. Set No. 5 Case 13 Case 14 Casc 15

1 70 86 79 74
2 83 82 84 82
3 93 93 95 91
4 86 89 86 90

5 96 95 96 95
6 95 88 94 92
7 88 85 85 88
8 74 78 73 78
9 79 79 76 73

10 90 91 91 90

Evaluation score 87 87 87 87
No. of No's 72 41 55 58
No. of applicable 542 344 459 436
requirements
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Score of Category No. Set No. 6 Case 16 Case ]7 Case 18

1 90 100 89 100
2 100 100 100 100
3 68 67 71 69
4 93 91 92 92
5 92 94 92 94
6 92 97 88 94

7 94 88 93 92
8 90 86 89 90
9 100 100 100 100

10 100 100 100 100

Evaluation score 92 91 91 92
No. of No's 29 19 27 23
No. of applicable 434 288 365 384
requirements

Score of Category No. Set No. 7 Case 19 Case 20 Case 21

1 94 92 95 92
2 84 74 82 80

3 94 94 93 93
4 71 71 71 70
5 99 99 99 99
6 96 92 96 94
7 94 92 95 93
8 89 88 89 89
9 94 92 93 95
10 75 75 75 75

Evaluation score 90 88 90 89
No. of No's 34 30 31 32
No. of applicable 484 342 433 442
requirements

Score of Category No. Set No. 8 Case 22 Case 23 Case 24

1 41 3] 40 31
2 34 41 44 29

3 86 84 85 86
4 36 36 36 36
5 78 82 80 79
6 52 55 56 49

7 54 51 61 43
8 76 73 74 74
9 26 24 24 24
I0 69 69 69 69

Evaluation scorv 61 61 62 58
No. of No's 189 125 134 168
No. ot applicable 486 328 372 411
requirements
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Score of Category No. Spt No. 9 Case 25 Case 26 Case 27

1 86 93 86 88
2 77 89 89 78

3 97 97 97 97
4 96 96 96 96

5 100 100 100 100
6 84 95 87 85
7 90 91 89 93
8 87 93 90 69

9 91 91 88 92
10 100 100 100 100

Evaluation score 91 95 93 92

No. of No's 54 29 42 39
No. of applicable 566 336 424 450
requirements

Score of Category No. Set No. 10 Case 28 Case 29 Case 30

1 85 90 85 88

2 76 72 77 69

3 88 86 88 86
4 76 78 75 78

5 90 90 90 90
6 79 86 87 78
7 73 86 78 78

8 89 100 95 92

9 74 53 64 60
10 100 100 100 100

Evaluation score 83 87 86 84

No. of No's 79 38 55 59
No. of applicable 592 327 452 432

requirements

Score of Category No. Set No. 11 Case 31 Case 32 Case 33

1 100 100 100 100
2 100 100 100 100

3 42 41 40 43

4 54 51 54 51

5 100 100 t00 100
6 99 99 99 l00
7 75 100 74 100

8 99 100 98 100

9 100 100 100 100
10 100 100 100 100

Evaluation score 87 87 85 88

No. of No's 8 5 8 5
No. of applicable 46 163 173 206
requirements
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Score o[ Category No. S t No. 12 Case 34 Case 35 Case 36

1 100 100 100 100
2 88 95 94 89
3 82 80 81 82
4 69 61 70 63
5 97 96 96 97
6 90 95 95 90
7 87 91 92 84
8 89 90 91 87
9 97 97 97 97

10 73 71 71 75

Evaluation score 87 87 88 86
No. of No's 47 34 34 47
No. of applicable 439 302 344 395
requirements

Score of Category No. Set No. 13 Case 37 Case 38 Case 39

1 97 95 97 97
2 90 93 92 88

3 71 62 66 66
4 68 55 69 57
5 100 100 100 100
6 100 100 100 100
7 93 97 98 98
8 96 100 98 93
9 100 100 100 100

10 72 72 72 72

Evaluation score 88 83 86 85
No. of No's 24 18 19 21

No. of applicable 287 170 201 218
requirements
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